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1 . A vehicle having a body suspended on one or more 
axles by means of gas-filled suspension units, the 
vehicle being provided with means to vary the pressure 
within the suspension units /to control the spacing 
between the body and the axle or axles and a braking 
system supplying a brake /fluid to braking actuators 
operable to brake the vehicle's wheels, and further 
comprising a load ygr^finq valve operable to apply a 

:ect to impede the flow of brake 
characterised by further 
the throttling effect of the 
dependance on the pressure within 



variable throttli 
fluid to the bra 
comprising mea 
load sensing 
the gas-fille 



2. 



A vehicl 




cording to claim 1, comprising a sensor 
for detecting the air pressure in the air suspension 
units, and control means responsive to the sensor output 
for varying the throttling effect of the load sensing 
valve . 
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3 . & vehicle according to claim 1 or claim 2 , wherein 
the /Load sensing valve includes a movable throttling 
element having a first position wherein a maximum 
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throttling effect is exerted ^ 

exerted, and a second position 

wherein a minimum throttling effect A exerted , and 
further emprises fi rst actU ati ng m J ns to Urge ^ 
throttling element toward its secon/ position with a 

force dependant on the pressure /in the gas-fii led 

suspension unite; an ^ , / 

«. uuu actuating means to urge the 

throttling element toward its firs/ position w±th a ^ 
pendant on the position of th/throttling element and 
xncreasing as the throttli„ g / e iement approaches it , 
second position. 

«• A vehlcl a accord^ < Ual^ 3, w herein the ^ 
- tuatin9 means is . n A J i uator tQ „ hich ^^^^ 

of the gas-filled susrifen/ioi/ „ ni >c ,• 

yensxort units is communicated. 

5 - A vehicle acconkiAa /olclaim t „ 

^ ^g^oyclaim 3 or claim 4, wherein 

the first actuating UyL is an air bag. 

* • A vehicle acco/ding to any of claims 3 to 5 , wherein 
the second actuating means is a fluid actuator supplied 
with a controlled pressure. 

7- A vehicle/according to claim 6, wherein the second 
actuating mean's is an air bag. 
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8. A vehicle according to claim 6 or /l aim 7, further 
comprising a pressure regulator mean/ for supplying a 
reference fluid pressure to the secc/d actuating means. 

9. A vehicle according to claim l wherein the pressure 

ire quia toTT mp^nq i„c ~ - ^ ! - 

~* — /suppiyxng a number of 

reference fluid pressures, the v/hicle further comprising 
pressure sensing means operabl/ to sense the pressure in 
the suspension units and cont/ol means operable to select 
one of said reference fluid /ressures on the basis of the 
sensed pressure and to supply said selected reference 
fluid pressure to the s^Spd actuating, means . 

10. A vehicle accor/n/L claim 9, wherein the pressure 
regulator means is kM^otj^X^ first and secQnd 
reference pressure J/ i nd the pressure sensing means 
provides a first outpV when the sensed pressure is below 
a Predetermined threshold and a second output when the 
sensed pressure d above the predetermined threshold, and 
the control means is operable to provide the first 
reference pres/ure to the second actuating me ans when the 
pressure sensing means provides the first output, and to 
provide the/ second reference pressure to the second 
actuating /eans when the pressure sensing means provides 
the secoipti output. 
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11. A vehicle according to any of claims h to 5 , wherein 
the second actuator is a resilient element. 

12. a vehicle according to claim/ 11 wherein the 
resilient element is a spring, 

13. A vehicle according to claim / or claim 2, wherein 
the load sensing valve includes /a movable throttling 
element having a first position wherein a maximum 
throttling effect is exerted, /and a second position 
wherein a minimum throttling /effect is exerted, and 
further comprises a positioning actuator operable to 
position the throttling element at a point between its 
first and second position: 



14 . a vehicle accord 
means for sensing 
suspension units, a 
sensed pressure to c 



mg 



nfcri 



Iclaim 13, further comprising 
Jsssure within the gas-filled 
i^rol^means responsive to the 
bl the positioning actuator. 



15. A vehicle according to claim 14, further including 
sensing means to defect the spacing between the body and 
the axle, wherei/i the control means controls the 
positioning actuator in dependence on detected spacing 
and on the pressure within the suspension units. 
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16- A vehicle according to claim 14 or /aim 15 , wnerein 
the control means comprises means to determine a desired 
position for the throttling means L the basis of the 
sensed pressure, and means to opiate the positioning 
-tuator to bring the throttling/ means to the desired 
position. ' 

17- A vehicle according to/any of claims 14 to 16 
"herein the output of the p/essure sensing means is an 
electrical signal. 



la- A load sensing system for a braking system of a 
vehicle having a vehicle/body supported on an axle by a 



pressurised air sus 
as the vehicle 
comprising a v 
control the flo 
control means |to 
throttling valve 
suspension unit 



ad 



riaMe 



of, 



Ln 



\on unit whose pressure is varied 
uries, the load sensing system 
throttling valve operable to 
ake fluid to a brake actuator, and 
throttling effect of the 
ependence on the pressure in the air 



19- A load /sensing system according to claim 18 
comprising a /sensor for detecting the air pressure in the 
air suspens/on units, and control means responsive to the 
sensor output for varying the throttling effect of the 



WO 00/41922 



PCT/GBOO/00089 



26 



load sensing valve. 



• se „s ing J stem aocording to ^ i8 m 

vary the thro t jf ling ef£eot , and 

—.or responsive to the pressure in the " 
unit ann suspension 
and operable/to urge the valve elem. . 

/ element toward its 

open position against a rt >^ ■ 

y T nst a restoring force. 

~~ is provided by a ~~ *-* 



22 • A load 
the second 
at a 



regulate 



s ystem accordl „ g to oiaim ^ ^^^^ 



^resi 



«- * load s \L ing system according to oiaim 

seco nd f / uid pres=ure ^^^^ ^ ^ ^ 

2 "- A1 ° ad H-"9 S yst emaccordingto 

*«hJ c omprising a pressu 

/ y pressure regulator means f~ 

/ reference fluid ^ '~ 
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25. A load sensing system according to cl/i m 24, wherein 
the pressure regulator means is capabLfe of supplying a 
number of reference fluid pressures, t/ne vehicle further 
comprising a pressure sensing means/operable to detect 
the pressure in the suspension urtffes and control means 
operable to select one of said re/erence fluid pressure 
on the basis of the sensed pres/ure and to supply sa id 
selected reference fluid pressure to the second actuating 
means . 

26. A load sensing system according to claim 25 , wherein 
the pressure regulator mfeans is capable of supplying 
first and second refereyfce pressures, and the pressure 
provicU 



sensing means 
pressure is below 
output when th 
predetermined th 
operable to provi 
second actuating 



a /pr€ 



L esi 



first output when the sensed 
lermined threshold and a second 
lsed pressure is above the 
and y the control means is 
:st reference pressure to the 
is when the pressure sensing means 
provides the fi*4t output, and to provide the second 
reference pressure to the second actuating means when the 
pressure sensing means provides the second output. 
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27. A load ^ensing system according to claim 20, wherein 
the restoring force is provided by a resilient element. 
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28. A load sensing system according to cO^im 27, wherein 
the restoring force is provided by a s/ring. 

29. A load sensing system according/ to any of claims 20 
to 28, wherein the restoring force increases as the valve 
element approaches its open posit/on. 

30. a load sensing system according to claim 19, wherein 
the pressure in the air suspension unit is sensed by an 
electrical or electromechanical sensor to provide an 
electrical output signal corresponding to the suspension 
unit pressure, and the variable throttling valve is 
electrically controllable/to vary the flow of brake fluid 
to a brake actuator, and the control means comprises a 



control circuit vai 
throttling valve ir/ depel 
the pressure sens< 



the throttling effect of. the 
dence on the output signal from 



31. A load setis/incj \svstem -according to claim 19, 
comprising a detector/responsive to a spacing between the 
vehicle body and ifche axle, a sensor to give an electrical 
output corresponding to suspension unit pressure, and an 
electrically c&ntrollable throttling valve to vary the 
flow of brake 7 fluid to a brake actuator, the control 
means providing control signals to the throttling val 



ve 



